
A Survey for Alkaloids in Hawaiian Plants. II

Carl E. Swanholm, 1 Harold St. John, 2 and Paul J. Scheuer 1

With Part I
3 of this series a systematic survey

for alkaloids in Hawaiian plants was initiated.

This paper reports tests on 29 additional species

as well as tests on different plant parts from 18

of the species covered by Part I.

All of the specimens tested were collected

from living plants on the island of Oahu except

for one, Curcuma xanthorrhiza.
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METHODS

The testing methods devised for this survey

have already been described (Swanholm et al.,

1959). The only modification in the testing

procedure involves the extraction technique.

EXTRACTIONOF PLANT MATERIAL. About 2-5

grams of the plant material was pulped in a

Waring blender with 100 ml. water for 5-10

minutes. The plant slurry was transferred to an

Erlenmeyer flask and 5 ml. of concentrated hy-

drochloric acid were added. The slurry was

digested on a hot plate at about 80° C. for 6-12

hours. The cooled slurry was filtered through fine

paper and 0.2 ml. of the filtrate was used in each

test.

The information obtained by digesting with

Prollius’ fluid appeared insufficient to warrant

its continued use.

KEY TO ABBREVIATIONS IN TABLE 1

The results of the spot tests are given in the following order and abbreviated form:

BINOMIAL The accepted botanical name. The authority is omitted to conserve space.

An asterisk (*) indicates introduced species.

LOCAL NAME The Hawaiian or vernacular name, if known.

LOCALITY The nearest town or other prominent map feature.

DATE COLLECTED Date of actual collection in the field.

DATE TESTED Date of actual application of spot tests.

PLANT PART(s) B—bark, Br—branchlet, F—fruit, FI —flower, H—herb or whole plant,

L—leaf, R—root or underground part, RB—root bark, S—seed, St —-stem,

W—wood, I —immature, M—-mature.

ALKALOID REAGENTS M—Mayer’s, P—Picric Acid (Hager’s), I —Iodine (Wagner’s), D—Drag-

endorff’s, S—Sonnenschein’s, T—Silicotungstic Acid.

PRECIPITATES The precipitates from the hydrochloric acid extract are classified on a tr

(trace), + (light), + + (heavy) basis. A —indicates no precipitation and

a ? indicates that the test was meaningless.

68



TABLE

1

Results

of

Spot

Tests

for

Alkaloids

(Plants

are

listed

alphabetically

within

each

taxon.)

Alkaloids in Plants-— Swanholm et at . 69

•2 -d

.2 f

.bp '2

I 8

<

Oh A

bo °J

±X
+x

±X
oX
+ 5

4i
+ t?QH
+ J,

ii

XX

+x
+ +
4- 4-

PH
+ +
c/3

I
l

C +
Q +

P PH

+

X

CO S

Q t
£ ^
4x

j,XM
+ h
4-

I

XX
XX
+i
«> s

H oo

£ rf< b
b! |

PQ § § B BEM *-t e*J *-H

H g * g
a x

Ph CO

PQ ^

co jy
wT u

oH§
Ph H

co jy

<y13
G _qO 3«H t

- 1

fin H

00 00 00 00 00 00 00 (X)

DATE TESTED

us ITS m ITN ITN ITS ITS

M
QJ

Oh

X)
<U

Oh

d
•—>

d
d

•—

N

a
d

»—
-s

<33

s
ON On NP GO o 00 00 ITS

?—

i

T—

1

CN <—

i

CN

Q
W 00

crs
00
l/N

00
US

00
s/N

00
i/N

00
US

00
i r\

00

e S d d d a a (S3

%-A

< sO 3
<3J

>—

>

*—
>

*--»
d>—

>

d
l—N S S

fCi VTN 00 CN <N CNo CN CN CN <—

1

,—

H

u

i rt

8 o
d -d
Oh S
Id o
S rt * S

d
Oh
d

Oh

03
OJ

X!
d
Oh
d

Oh

qjX
d
Oh
d

Oh

Oh
d

Oh

OJ

04
d
Oh
d

Oh

_d

”d

&

w-S
< 3
UJ CA

S ~5

<

“i
8 I
< •§

g-
«

w -I< e

8 5

<3
l*i §

nJ

8

Ni
Qi

§
Co

•1
8
8

1

1
•a



TABLE

1

Continued

70 PACIFIC SCIENCE, VoL XIV, January I 960

3
d
o a

6
0

- d
.2 « d

d
.2

cr>

H

£
os

X
«5 V)

d
<D

6

ft <u

y d
d .5
? Si

4h

d
qj
£3

d «a 6
12‘§ 11 g #3

Z«
S
s

om ^’“'
<3

'o ^

*0 U
ft

«j

ftw
"d

Qj

3 *
-* ft—1 oj

<3 tj

d
a
qj
WQ

.5‘0
qj

ftm

d
d
qj
bO

g 8 &
ft -d

^ O <y
III
§ 0 &
3 6 U
O ft gM '+* >

OJ

“8

ft

0
u

«j ft
d «»

d c
OJ G
So -S

u

s
(U

'a
G

u

s
<U

-a
G

<y

_>
ft

3

.s >
ft

1 8

u

a«
ft
a

ifferent

above

0

1
-d
d

d £ cs
*

3b a ft
*M 0 ft
O *-« 3^ ^ u

u

a
T3

a
<3 ft w u < W P m <3 <3 ft

*“1 ft
i

i p*

++
PH
+ |x <i

4 . B
Pft ii a 1

1 ft
+ ftnn Pm + +

1
> ±J

+ +
P + ai

ft ft
u d
QH

1 Phi

+ +
q +

>-l ft

s+
J t

Ph

+ +
+ h
+

|

1 ^
+ H
+ ft
00 ft

+ + +

1

J.J.

tie

PLANT

PART

(S) ft
s-T

ft

ft"

pi
ft

(->

O0

ft"

H-f

ft

ft"

X
ft"

ft

ft"

ft"

00

ft"

ft"

ft"

ft

ft"

ft"

ft

ft"

ft"

X
ft"

ft"

X
ft"

ft"

«

X
ft"

H-f

ft

ft

X
ft"

00 00 X X X X - X X X X X
,, O IT\ IT\ »r\ »r\ ir% ir\ ITS 1ft (ft

w w d a d a d d d a a dH H d d d d d d G ft G d d
<: C/5

O W *—> *—
•>

>—

>

•—4 t—

4

ft *—

4

^~4 —4

H OD 00 0 x}< p-l X •ft
I-H CN <N CN Y—

1

CN CN CN

Q 00 (X X X X X X X X X XW l/’\ »r\ »rs i/“\ »/-% ir\ ITN ITS (ft »ft ift

a s d G d d d d d S-l d d d
5 w d d d d G d d ft d d G
Q H t—

>

•—
-* •—

»

—4 >—

4

1—
-4 ft 4 >—

4

•”4

p J \rs X m m IT 4 X CN m eft «ft
0
u

T—

1

r —

1

t-H CN CN 1—1 Y—

1

CN CN H

d d d d G d
ft ft ft d d ft ft d G ft

«a c<i cd ft ft & <3 ft ft fd

s
O O O O

sS

0 O O «i

O
C4

O O

3
ft
d

ft

da
d

ft

<U

G4
da
d

Pm

8
ft
d
ft
d

ft

d
ft

s
<jSu

K
p

d
ft

6
8

K
P

<u

ft
d
ft

ft
d
cJ

E

CQ ^
O : 3

.8w s
<! ^

si
34
g$
5^ v.

Tr'\

w ^u Hc £

fc-3

Q 1o s
O 00

O

w
<3

g:§

1 $
§cw

*

w p,
y*t

3

*1
w-|U £
<J o

a !w j»

§3
ft

ft

3

i

3
•3

W c,

y s
<3 .i?

k*
ft 'ft

<
s

3
w s 8
s 1 <3

8 1 P:

< 1 So
ft ^ ft
0 ^



Alkaloids in Plants-— SwANHOLMet al. 71

-n

31
II
2 3

.y "6 d
a § aqj ~—i G

-a ^ ‘G
Gw

.2
u
<Ua
u

a
<u

nG
GW

++
+ f + + + + + +

1

1
|

1 h Jr* ±i +i
M

5 & j,4 ±i +i it uE Oh

if
hi

^ PH

1

£
Q Pi

Xi
if

*5

- Ph

+ +
0 H
+ ts

++
++
Q h

f|

++
++
Qh
++
+ +

—1 Ph

+ +
PH
+ a
C/3 A

h +
q +
+h
+ iw s

h +
q +

++
++
O H
+ +
+ +

++
++
0 H
+ +
+ +

+ +
q +
+ h
c/3 S

u
$iCO ^

^ 1

C/D

of
E

C/3

q
i-T

PQ

*
q
q
a

S Trunk Heartwooc

c/3

q
q

E_
Ph

&
q
q

al

q
PQ

q
q
q

C/D

q
a
S

00 00 00 00 00 00 00 00 00 00 00

ITN ir\ \r\ lT\ ir\ ir\ \r\
i r\ iy^>

iTN ITN

G G o3 G G G G
M G M U(

G
> s S G

i—

i

G“4 G G S G S
NT 00 00 r~- r"~ 00 ir\ r-H o
CN 1—1 1 1—1 1—1 CN CN

00 00 00 00 00 00 00 00 00 00

ir\ \T\ IT'i i/"3 ir\ 1/^
l/~N

ITN YT\

G G G G G G ^3 G lH U
c^3

G s £ G G G
t—

>

G S S
m CN CN w~\ ir\ lT\ CN 00 00
CN 1—4

1

1 rH

1

t-H

G G G G G G
G G3 JG -G -G -G -G

J3 G G G G G G
G
o O o o o o o

o
wT 3 ‘3 3 3 3 3G VH M O H
Oh

*-» +H

G G g g G G G a<

G <u <u <u CJ OJ qjG G4 J4 c^JO G G G G G G
he O, a, a a a a 03
HH
E <2

G
Ph

G
Ph

Ga
G
a G

a



TABLE

1

Continued

72 PACIFIC SCIENCE, Vol. XIV, January I960

RESULTS AND DISCUSSION

Table 1 lists the results of the alkaloid tests

which were carried out on 29 plant species, rep-

resenting 26 genera and 23 families. The 5

species which gave positive tests ( + or + +

)

with all six reagents are listed in Table 2.

Table 3, which supplements Part I of this

series, lists the results of the alkaloid tests which

were carried out on 18 plant species, represent-

ing 16 genera and 13 families.

Results from Part I are included with the

present results in the following analysis.

To date, 125 plant species, representing 94

genera and 57 families, have been tested for

alkaloids. This constitutes approximately 10 per

cent of the native Hawaiian flora.

It is worth noting that the endemic genus

Straussia has given quite variable results even

among specimens of the same species. This

variability would suggest that a botanical revi-

sion of this genus is in order.

TABLE 2

Species Giving Positive ( + or ++) Tests
for Alkaloids

BINOMIAL FAMILY
PLANT PART( S)

TESTED

Cyanea sp. Lobeliaceae Leaves, Root, Stem

Fagara

semiarticulata

Rutaceae Leaves, Flowers,

Root, Stem

Gardenia Mannii Rubiaceae Branchlet, Leaves,

Stem

Platydesma

campanulata

Rutaceae Leaves, Root, Stem

Pteralyxia

macro carp a

Apocynaceae Leaves
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